AIM:

TO INVESTIGATE HOW LIGHT INTENSITY AFFECT RATE OF
PHOTOSYNTHESIS USING ELODEA (PONDWEED).

PLANNING:

FOR THIS INVESTIGATION WHEN A PIERCE OF ELODEA IS ILLUMINATED
OLIGHT) BY A LAMP (ELECTRIC) IT PRODUCES SMALL BUBBLES OF
OXYGEN GAS AS A RESULT OF PHOTOSYNTHESIS. THE NUMBER OF
BUBBLES PRODUCED PER MINUTE CAN BE USED AS EVIDENCE OR THE
MEASURE OF THE RATE OF PHOTOSYNTHESIS.

BACKGROUND INFORMATION:

GREEN PLANTS NEED SUNLIGHT. THEY USE THE LIGHT ENERGY TO MAKE A
SUGAR CALLED GLUCOSE. GLUCOSE CAN BE CONVERTED INTO ANOTHER
TYPE OF SUGAR CALLED SUCROSE AND CARRIED TO OTHER PARTS OF
THE PLANT IN PHLOEM VESSELS. GLUCOSE CAN ALSO BE CONVERTED
INTO STARCH AND STORED. BOTH STARCH AND SUCROSE CAN BE
TURNED BACK INTO GLUCOSE AND USED IN RESPIRATION.
PHOTOSYNTHESIS HAPPENS IN THE MESOPHYLL CELLS OF LEAVES.
THERE ARE TWO KINDS OF MESOPHYLL CELLS - PALISADE MESOPHYLL
AND SPONGY MESOPHYLL. THE MESOPHYLL CELLS CONTAIN TINY BODIES
CALLED CHLOROPLASTS, WHICH CONTAIN A GREEN CHEMICAL CALLED
CHLOROPHYLL. THIS CHEMICAL IS USED TO CATCH THE LIGHT ENERGY
NEEDED IN PHOTOSYNTHESIS.

THIS IS THE SYMBOL AND WORD EQUATION PHOTOSYNTHESIS:!
6CO2+12H20+ENERGY=CBH1206+602+6H20.

FACTORS AFFECTING RATE OF PHOTOSYNTHESIS:

o TEMPERATURE
o CARBON DIOXIDE
o LIGHT INTENSITY

EFFECT OF TEMPERATURE.

WHEN THE TEMPERATURE RAISES THE RATE OF PHOTOSYNTHESIS RISES
ALSO. THIS IS BECAUSE THE PARTICLES IN THE REACTION MOVE QUICKER
AND COLLIDE MORE. THERE IS AN OPTIMUM TEMPERATURE HOWEVER .AT
THIS POINT THE OF PHOTOSYNTHESIS PROGRESSES AS FAST AS IT CAN
LIMITED ONLY BY THE OTHER FACTORS BEYOND THIS TEMPERATURE THE
ENZYMES CONTROLLING THE BECOME DENATURED AND THE REACTION
QUICKLY COMES TO A HALT.

EFFECT OF LIGHT TEMPERATURE



PHOTOSYNTHESIS NEEDS LIGHT BECAUSE IN THE PLANT DO NOT
PHOTOSYNTHESISE IN THE DARK AND, THEY ONLY PHOTOSYNTHESISE
SLOWLY IN DIM LIGHT.

WE CAN GIVE PLANTS GROWING IN GREEN HOUSES MORE LIGHT. THIS IS

NOT NEEDED IN SOME BUT IT IS OFTEN DONE ION WINTER FOR VALUABLE
CROPS.

WHEN WE DO THIS WE FIND THAT WE CAN ONLY INCREASE THE RATE OF
PHOTOSYNTHESIS UP TO A CERTAIN LEVEL. AFTER THAT, INCREASING THE
AMOUNT OF LIGHT DOES NOT INCREASE THE RATE OF PHOTOSYNTHESIS
ANY FURTHER. SOME OTHER FACTORS SUCH AS SHORTAGE OF CARBON
DIOXIDE OR LOW TEMPERATURES IS NOW LIMITING THE RATE OF
PHOTOSYNTHESIS.

TEMPERATURE AS A LIMITING FACTOR

TEMPERATURE SPEEDS UP THE RATE OF PHOTOSYNTHESIS IN TWO WAYS:

1. IT SPEEDS UP THE MOLECULES THAT REACT INSIDE THE
CHLOROPLASTS;
2. IT SPEEDS UP THE RATE AT WHICH CARBON DIOXIDE FROM THE

ATMOSPHERE GETS INTO THE LEAVES.

WE CANNOT INCREASE THE TEMPERATURE FOR CROPS GROWING IN
FIELDS BUT WE CAN FOR PLANTS GROWING IN A GREENHOUSE. THIS IS
NOT NEEDED IN SUMMER BUT IT IS OFTEN DONE IN WINTER FOR
VALUABLE CROPS. THE HEAT IS USUALLY SUPPLIED BY BURNING
PROPANE.

WHEN WE DO THIS WE FIND THAT WE CAN ONLY INCREASE THE RATE OF
PHOTOSYNTHESIS UP TO A CERTAIN LEVEL. AFTER THAT THAT,
INCREASING THE TEMPERATURE DOES NOT INCREASE THE RATE OF
PHOTOSYNTHESIS ANY FURTHER. SOME OTHER FACTOR SUCH AS
SHORTAGE OF CARBON DIOXIDE OR LOW LIGHT LEVEL. IS

PREDICTION

1) | PREDICT IS THAT THE CLOSER THE LAMP TO THE PONDWEED THE
MORE BUBBLES THERE WILL BE AND THE FURTHER AWAY THE LAMP IS
FROM THE PONDWEED THE BUBBLES WILL INCREASE.

2) | PREDICT IS THAT THE RATE OF PHOTOSYNTHESIS WILL INC REASE
WHEN THE LAMP IS CLOSER AND THE RATE OF PHOTOSYNTHESIS WILL
DECREASE WHEN THE LAMP IS FAR AWAY.

3) | PREDICTED THAT AT 10CM, | WILL COUNT MORE BUBBLES THAN
WHEN IT IS AT 30CM WHERE | WILL COUNT LESS BUBBLES. MY
PREDICTIONS ARE BASED ON PREVIOUS YEAR 10 ELODEA
PHOTOSYNTHESIS RESULTS.

FAIR TEST

TO MAKE THIS INVESTIGATION FAIR | WILL MAKE SURE THAT | USE THE
SAME PONDWEED. | WILL USE SAME LAMP. | WILL USE THE SAME NUMBER
OF WATTS. | WILL USE THE SAME AMOUNT OF WATER AND THAT [ WILL



USE THE SAME APPARATUS. IF | DO NOT KEEP THESE THE SAME THEN
INVESTIGATION WILL NOT BE FAIR AND WILL NOT GIVE ME THE RIGHT
RESULTS.

SAFETY:

THE SAFETY | WILL USE IS | WILL WEAR GLOVES TO PROTECT MY EYES,
GLOVES TO KEEP MY HANDS CLEAN AND | WILL DO MY EXPERIMENT
STANDING UP TO SECURE MY SAFETY OF DROPPING A CHAIR.

INDEPENDENT VARIABLES

THE INDEPENDENT VARIABLES ARE THE THINGS THAT | WILL BE KEEPING
THE SAME THIS IS THE DISTANCE THE LIGHT WILL BE INCREASING AND
DECREASING THE DISTANCE FROM THE LIGHT SOURCE TO THE PLANT

DEPENDENT VARIABLE

THE DEPENDENT VARIABLE ARE THE THINGS THAT | WILL BE CHANGING
THERE’S WILL BE THE AMOUNT OF GAS PROCEED WHICH | WILL THEN
MEASURED BY COUNTING THE BUBBLES.

METHOD

WE PLACED SOME PONDWEED UNDER A FILTERING FUNNEL AND ON TOP
OF THE FUNNEL WE PLACED A TEST TUBE SO THE OXYGEN CANNOT GET
OUT. WE THEN FILLED IT UP WITH WATER TO THE TOP AND COUNTED THE
NUMBER OF BUBBLES, WHICH WHERE BEING PRODUCED BY THE PLANT
TO SHOW US THAT IT WAS PHOTOSYNTHESING. WE THEN PLACED A THE
LAMP NEXT TO THE PONDWEED WHICH WAS PRODUCING THE LIGHT FOR
THE PLANT TO PHOTOSYNTHESISE AND KEPT MOVING IT AWAY FROM THE
PONDWEED TO SEE HOW MUCH OXYGEN IS BEING GIVING OUT EVERY
MINUTE. WE DID THIS THREE TIMES SO IT COULD GIVE US THE RIGHT
RESULTS.

OBTAINING EVIDENCE

THE PRELIMINARY | WILLUSE IS5, TOAND 15, FOR THIS | WILL COUNT
THE NUMBERS OF BUBBLES. | AM DOING THIS SO | CAN GET A MORE
RELIABLE RESULT.

MY PRELIMINARY RESULTS

DISTANCE TIME IsT 2ND AVERAGE
10 1 15 16 15.5

20 1 12 11 11.5

30 1 9 7 8

40 1 6 6 6




MY EXPERIMENT RESULTS

DISTANCE | TIME 1sT 2ND 3RD AVERAGE
10 1 17 16 16 16.3
20 1 15 14 14 14.3
30 1 11 11 10 10.6
40 1 8 7 7 7.3
50 1 5 6 5 53
60 1 3 2 1 2

70 1 2 1 O 1

80 1 O O O O
90 1 O O O O
APPARATUS LIST

PONDWEED

LAMP

TEST TUBE

COLD WATER

STOPWATCH

ANALYSIS

MY GRAPH WAS IN THE FORM OF A BEST-FIT CURVE. | DREW IT AS A CURVE
RATHER THAN A STRAIGHT LINE BECAUSE OF THE CLEAR PATTERN OF THE
POINTS. THIS MEANT THAT THE RATE OF PHOTOSYNTHESIS DECREASED
AS THE LIGHT MOVED FURTHER AWAY FROM THE PONDWEED. THIS IS
BECAUSE PHOTOSYNTHESIS IS A REACTION, WHICH NEEDS ENERGY FROM
LIGHT TO WORK, SO AS THE AMOUNT OF ENERGY AVAILABLE FROM LIGHT
INCREASED WITH THE RISE IN LIGHT INTENSITY, SO DID THE AMOUNT OF
OXYGEN PRODUCED AS A PRODUCT OF PHOTOSYNTHESIS. MY GRAPH
SHOWS THAT RELATIONSHIP BETWEEN THE LIGHT AND THE RATE OF THE
PHOTOSYNTHESIS WAS A NON-LINEAR, AS ALL THE GRAPHS PRODUCED
HAD A CURVE. HOWEVER AS | EXPECTED IN MY HYPOTHESIS, IT DOES NOT
APPEAR THAT THE CURVE PART ON THE GRAPHS, THE INCREA SE IN RATE
IS IN FACT PROPORTIONAL TO THE LIGHT.

EVALUATION AND CONCLUSION

OVERALL MY EXPERIMENT WENT REALLY WELL. THERE WAS NOTHING IN
THIS EXPERIMENT, WHICH | COULD NOT DO. | KEPT IT A FAIR TEST AS | DID
NOT MAKE ANY CHANGES WHILE | WAS DOING IT. | KEPT EVERYTHING THE
SAME APART FROM DOING THE EXPERIMENT ON TWO DIFFERENT DAYS |
THINK IF | HAD DONE IT ALL IN ONE DAY | WOULD HAVE GOT BETTER
RESULT AS WHERE WAS A CHANGE OVER WEATHER OVER THE TWO DAYS
WHICH | DONE THE EXPERIMENT THIS MAY BE WHY | GOT SOME
ANOMALOUS RESULT.




